Nanoscale-engineered cytochrome p450 system with a branch structure.
Most of the bacterial cytochrome P450 s require two kinds of electron transfer proteins, ferredoxin and ferredoxin reductase, and thus P450 s do not show catalytic activity by themselves. A microbial transglutaminase-mediated site-specific cross-linking enables the formation of fusion P450 protein with a branched structure, which is generated from a genetic fusion protein of P450-ferredoxin reductase and ferredoxin, an interactive nanoscale protein structure. This fusion P450 system is self-sufficient due to intramolecular electron transfer, which means the system does not require additional electron-transferring proteins. Because some components of bacterial cytochrome P450 system are interchangeable, this self-sufficient system can be applied to non-natural combination of P450 and electron transfer proteins from different species of bacteria.